Taxonomic review of two poorly known genera of Rubiaceae, Hippotis Ruiz & Pav. and Schradera Vahl, clarifies the identities of some previously described Neotropical species and finds some species new to science. The description here of these new species expands our floristic knowledge of western South America along with our systematic knowledge of Rubiaceae, improving the basis for conservation planning and molecular analyses of these genera. Both of these genera have a center of species diversity in western South America, and both lack much basic morphological and ecological information and need further study with field observations.
METHODS
This work is based on standard taxonomic methods. Additional information, including detailed specimen data and high-resolution scans of representative specimens, is available online in the Tropicos ® database and its Rubiaceae Project. The genera and species treated here are arranged in alphabetical order. Types were studied variously as physical specimens, photographs, and/or high-resolution scans in JSTOR Global Plants (,https://plants.jstor.org.); locations of known duplicates of both types and paratypes are included even when they have not been seen. Specimen accession numbers in brackets are barcode numbers. Morphological terminology follows Lawrence (1951) , Lorence et al. (2012) , and Calderón Cruz and Taylor (2018) , and order in the descriptions follows these last two works. Measurements are based on dried specimens. Comparative comments about sizes of morphological structures refer only to species of the same genus. Habitat and distribution are summarized for all the taxa treated here, but phenology is summarized for only the newly described species because only those have been comprehensively detailed. Elevational distributions are given in meters (i.e., above sea level; also sometimes called m.s.m.).
Measurements are presented here in millimeters or centimeters based on the size of the structure. Thus, the units used here may differ among species, and from those given in treatments that use standardized measurements for individual structures (e.g., Lorence et al., 2012; Taylor et al., 2004 Hippotis includes about 15 species of shrubs and small trees found in wet forest vegetation in Central and South America (Steyermark, 1965; Taylor, 2002; Andersson & Rova, 2004; Calderón Cruz & Taylor, 2018) . The plants are characterized by leaves with a distinctive "lineolate" venation; caducous interpetiolar stipules that are twisted in bud; axillary inflorescences with one or a few pentamerous flowers that are relatively large and homostylous; well-developed calyx limbs with an unusual spathaceous form; tubular to funnelform, firm-textured (but not markedly fleshy) corollas that are variously white, pink, or red; and fleshy baccate fruits with numerous angled seeds. Hippotis is found at low to premontane elevations from Nicaragua to Venezuela and Peru, and its center of species diversity is in northwestern South America. The most commonly collected and widespread species is H. brevipes Spruce ex K. Schum. of the western Amazon basin (Calderón Cruz & Taylor, 2018) .
Hippotis has several distinctive morphological features, which were reviewed in excellent detail by Rova and Andersson (1995) . The branching of at least some species is markedly sylleptic; this growth form is found in some other Rubiaceae and is usually a genus-level character. The leaf venation of Hippotis is unusual in being regularly patterned and clearly evident, with the highest-order veins and their subepidermal fiber bundles all parallel within the areoles formed by the welldeveloped tertiary and quaternary venation (Rova & Andersson, 1995) . The stipules are also distinctive in their arrangement, with two well-developed stipules that are twisted twice: first they are twisted with each other in a convolute arrangement; then the entire structure formed by the two stipules twists 180°-360°along its length. The exposed abaxial portion of each stipule is densely pubescent, while the part of it covered by the other stipule is glabrous. The stipules are acute, but often the group composed of the two stipules has an obtuse to rounded tip, because the acute tip of each individual stipule is folded down and covered by the other stipule. The spathaceous calyx limbs split along one or two sides when the corolla elongates and sometimes also develop several additional irregular shorter splits; this splitting pattern may be consistent within some Hippotis species but appears to vary within others. The calyx and corolla are both unusual in Rubiaceae in being densely fibrous. The corolla lobes are valvatereduplicate in bud and often obtuse to rounded or emarginate. The ripe fruits are ellipsoid and dark red to dark purple.
Species of Hippotis appear to have consistent corolla color and associated pollination syndromes, either white to cream or red to pink, but field study is needed to confirm and supplement herbarium specimens. Flower color characters are sometimes inaccurate on specimen labels because the red calyx limb is confused with the corolla, and the white corollas sometimes turn dark red or orange after anthesis. Corollas that are pink or red at anthesis often have relatively narrower tubes than white corollas, and apparently are pollinated by hummingbirds (Calderón Cruz & Taylor, 2018) . White corollas range from narrowly to broadly funnelform, and generally agree with the form of many hawkmoth-pollinated flowers and may be nocturnal. The white corollas are sometimes described on labels (by reliable collectors) as pale green or flushed with green externally and white internally. No reliable information has been found about flower odor or time of anthesis for any Hippotis species.
Another characteristic feature of Hippotis is its welldeveloped pubescence. Most species have dense strigose, silky, pilose, and/or hirsute pubescence on the corollas and stipules, and often they are similarly pubescent on all of their structures. The pubescence is frequently complex, at least for Rubiaceae, with many species having more than one type of trichome and these mixed together or arranged in distinct layers. The form and distribution of the pubescence seem to be consistent and distinctive for many Hippotis species (Andersson & Rova, 2004; Calderón Cruz & Taylor, 2018) , but unfortunately even the highest-resolution digital images of herbarium specimens are usually inadequate to study the trichomes.
The inflorescences of Hippotis are variable in arrangement, from solitary flowers (i.e., one flower per leaf axil) to a cymose arrangement with two to several flowers. Inflorescence form has not been studied in detail in this genus, and some related genera have a similar range of forms so the ancestral form cannot easily be inferred. Some Hippotis species are apparently consistent in flower number and arrangement, but most vary in this regard. The developmental details of this variation are not clear at this time, so it is not yet known if the structure supporting a solitary flower represents a peduncle with the inflorescence's axes and pedicels reduced, an inflorescence axis with the peduncle and pedicels reduced, or a pedicel with the other structures reduced, nor if all the structures supporting solitary flowers have the same developmental origin. The supporting structure of a solitary flower in Hippotis is here referred to as a peduncle, following the standard terminology in cases where its developmental origin is not clearly due to reduction of the peduncle portion (Lawrence, 1951) . One of the new species described here has a variable inflorescence arrangement: "peduncle" in the description of H. vasquezii C. M. Taylor refers to either the structure that supports a solitary flower, or the structure that supports a group of flowers and extends from the stem to a branching point. In this species, the term "pedicel" is used only when the inflorescence has more than one flower borne from a common peduncle,
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Novon and here it refers to the structure that extends from the flower downward to another supporting structure, either a peduncle or an axis; thus, pedicels are not always present in the inflorescences of H. vasquezii. When more than one flower is produced in a single leaf axil and each is borne on a separate, unbranched supporting structure that arises from the stem, this arrangement is called "fasciculate" and each of the supporting structures is referred to here as a peduncle.
Hippotis shares its distinctive leaf venation, twisted interpetiolar stipules, axillary inflorescences, flower form, and fruit form with Pentagonia Benth., Tammsia H. Karst., and Sommera Schltdl., and these were classified together in the tribe Hippotideae by Rova and Andersson (1995) . A later molecular systematic study by Kainulainen et al. (2010) found these four genera grouped together within an expanded tribe Condamineae. Pentagonia can be recognized by its thickly fleshy corollas and leaves with the higher-order venation not visible, although the subepidermal fiber bundles of the quaternary veins are sometimes evident on dried specimens. Sommera differs from Hippotis by its flowers borne in cymes of a dozen or more and rather fleshy corollas. Tammsia comprises a single species from Venezuela that can be separated from Hippotis by its regularly 3-lobed calyx limb.
Neotropical Hippotis has never been studied as a whole and has not been surveyed broadly since Steyermark's overview (1965) for northern and Amazonian South America. The identities of several Hippotis species have been unclear in general and further blurred by collections from the botanical exploration in the last two decades, but recent study now clarifies these. The most problematic species has been H. brevipes, which appears to be a notably variable species with several wellmarked forms that are distinctive but sympatric and morphologically not distinct (Calderón Cruz & Taylor, 2018) . Hippotis mollis Standl. has also been difficult or controversial to diagnose morphologically, but its circumscription is reevaluated and narrowed here as discussed under H. ecuatoriana C. M. Taylor.
Hippotis comosa L. Andersson & Rova and H. stellata C. M. Taylor & Rova are similar morphologically and sympatric in Ecuador (Andersson & Rova, 2004) , and their separation has also been controversial at times. More specimens now document these species well and show characters that consistently distinguish them. Hippotis stellata is characterized by the combination of its relatively large white corollas and unique trichome arrangement on the abaxial leaf surface. This species overall has shorter than average trichomes for Hippotis species, and its leaves abaxially have a distinctive arrangement of numerous short trichomes in separated groups along the tertiary veins. These trichomes are so closely set that the groups appear in casual observation to be single stellate trichomes. These groups characteristically have up to a dozen hispidulous trichomes ca. 0.4 mm long and one trichome that is two to three times as long as these short ones (Andersson & Rova, 2004: fig. 3C ). Characteristically for Hippotis, these distinctive trichome groups are mixed with scattered longer trichomes 0.5-1.8 mm. The corollas of H. stellata are sometimes described on labels as red, but those corollas appear to be old or those notes seem to be confused (this last is a common problem in Hippotis, as discussed above). The distinctive characters of H. stellata are also found on the type of H. grandiflora Steyerm., which was not studied in the previous works on Central American and Ecuadorian Hippotis. Steyermark's type is not separable from H. stellata and is an older name for this species, so H. stellata is here synonymized under H. grandiflora; this species is found from eastern Panama through northwestern Ecuador. Hippotis comosa also has relatively large corollas, but in contrast to H. grandiflora these are pink or red and the leaves of H. comosa abaxially have pubescence that is "strigose, [this] indumentum uniform with hairs mainly 1.5-2.5 mm long" (Andersson & Rova, 2004: 14) . Hippotis comosa is endemic to northwestern Ecuador.
Another problematic species studied here is Hippotis albiflora H. Karst. This species has been circumscribed more broadly by recent authors (Taylor, 1997; Andersson & Rova, 2004) than by Steyermark (1965) in Venezuela and Colombia. These recent authors included in H. albiflora plants from Ecuador and Peru that share relatively short trichomes, white corollas, and similar leaf shape with the Venezuelan plants, but differ from the Venezuelan and Colombian plants in pubescence form, leaf and flower size, and elevational range. Here H. albiflora is again circumscribed following Steyermark (1965 Steyermark ( , 1974 , but with its geographic range extended by new collections. Steyermark reported this species from western Venezuela through scattered localities in western Colombia, and it is now also documented from the isolated Sierra de La Macarena (Idrobo & Jaramilllo 2070, MO), from northern Colombia (e.g., Delprete & Cortés-Ballén, 2016) Shrubs and small trees, flowering at 3 m, to 8 m; stems flattened becoming terete, densely hirsute with trichomes 1.5-2 mm. Leaves opposite; blade elliptic to oblanceolate or obovate, 8.5-22 3 3-8 cm, at base acute to obtuse, at apex acute to usually acuminate with tips 5-15 mm, drying papyraceous, adaxially sparsely to moderately hispidulous to hirsute with trichomes 0.3-2 mm, abaxially densely hirsute with trichomes 1-2 mm; secondary veins 8 to 10 pairs, reticulating or occasionally looping directly to interconnect near margins; petiole 0.5-2.2 cm, densely hirsute with trichomes 1-2 mm; stipules triangular, caducous, 5-10 mm, acute, abaxially densely hirsute with trichomes 1.5-2 mm. Inflorescences with flowers solitary or 2 and fasciculate in each axil; peduncles 3-10 mm, densely hirsute with trichomes 1.5-3 mm; bracts reduced or caducous and not seen. Flowers with hypanthium ellipsoid, 3-4 mm, densely hirsute with trichomes 2-3 mm; calyx limb 18-20 mm, opening by 2 or 3 slits into acute segments, abaxially densely hirsute with trichomes 1-3 mm, adaxially sparsely strigillose with trichomes 0.3-0.5 mm; corolla funnelform, red, externally densely strigose with trichomes 1-3 mm, internally not seen, tube ca. 27 mm, ca. 4 mm diam. near middle, lobes elliptic, ca. 5 mm, obtuse to rounded; anthers not seen; style ca. 9 mm, glabrous, stigmas ca. 1.5 mm. Fruits not seen.
Habitat, distribution, and phenology. This species is found in wet forest at 1300-1800(-2800) m in northern Colombia, on the northern and eastern slopes of the Cordillera Central and the western slopes of the Cordillera Oriental; it has been collected in flower in January through August and October, and in fruit in April.
Notes. Hippotis antioquiana is characterized by its abundant, softly hirsute pubescence, medium-sized leaves, flowers borne singly or in pairs on short peduncles, densely hirsute and relatively short calyx limbs, and red, rather short corollas. Very few corollas have been seen; these are on the type collection and were not dissected. This new species is found in Antioquia Department in northwestern Colombia, and the epithet refers to this place. The area where this was collected appears to be floristically distinctive, with some other uncommon Rubiaceae species also known only from there, or sometimes also found on the other side of the Magdalena River valley on the northwestern slopes of the Cordillera Oriental in Santander (e.g., Palicourea denslowiae J. H. Kirkbr.).
Hippotis antioquiana is similar in pubescence, general aspect, leaf form, flower form, and corolla color to H. comosa of northwestern Ecuador. Hippotis comosa can be separated by its longer calyx limbs, 33-35 mm, and longer corollas, with tubes 35-50 mm long. isotypes, MO-3792184!, G n.v., GB n.v., K n.v., NY n.v.). Figure 2B , C.
Hippotis ecuatoriana
Diagnosis. Hippotis ecuatoriana C. M. Taylor is distinguished from H. mollis Standl. by its smaller flowers, with the corolla ca. 24 mm, and appressed pubescence on the calyx and hypanthium.
Shrubs and trees, flowering at 2 m, to 20 m; stems flattened becoming terete, when young densely strigose with trichomes 0.8-1.2 mm and sometimes also sparsely strigillose with trichomes 0.2-0.4 mm, with both types of trichome deciduous. Leaves opposite; blade elliptic to obovate, 10.5-20.5 3 5.5-11 cm, at base cuneate to obtuse, at apex shortly acuminate with tips 3-10 mm, drying papyraceous, adaxially glabrous to sparsely hispidulous with trichomes 0.3-0.5 mm, abaxially sparsely 90 Novon to moderately pubescent on costa and other venation with stiff strigose trichomes 0.8-2 mm and moderately to densely hirtellous to strigillose on lamina with soft trichomes 0.2-1 mm; secondary veins 7 to 9 pairs, reticulating or usually looping directly to interconnect near margins; petiole 1-2.2 cm, densely strigose with trichomes 0.8-1.2 mm and sometimes also sparsely strigillose with trichomes 0.2-0.4 mm; stipules triangular, caducous, 7-9 mm, acute, abaxially densely strigose with trichomes 0.8-1.2 mm and sometimes also sparsely strigillose with trichomes 0.2-0.4 mm. Inflorescences with flowers solitary or 2 to 3 and fasciculate or cymose in each axil; peduncle 1-7 mm, densely strigose with trichomes 1-3 mm and sometimes also strigillose with trichomes 0.2-0.4 mm; bracts reduced or caducous and not seen; pedicels when present 2-6 mm, pubescent similarly to peduncle. Flowers with hypanthium obconic to slenderly ellipsoid, 4-5 mm, densely strigose with trichomes 1-3 mm and sometimes also strigillose with trichomes 0.2-0.4 mm; calyx limb 18-20 mm, opening by 2 or 3 slits into acute segments, abaxially densely strigose with trichomes 1-3 mm and sometimes also strigillose with trichomes 0.2-0.4 mm, adaxially moderately to sparsely strigose with trichomes 0.8-2.5 mm; corolla tubular-funnelform, white, externally densely strigose to sericeous with trichomes 2-3 mm, internally not seen, tube ca. 24 mm, ca. 3 mm diam. near middle, lobes elliptic, ca. 3 mm, rounded; anthers and stigmas not seen. Fruits ellipsoid, 15-20 3 10-12 mm, moderately to densely strigose with trichomes 1-3 mm and sometimes also strigillose with trichomes 0.2-0.4 mm, mature color unknown; seeds irregularly angled, 1.5-2 mm.
Habitat, distribution, and phenology. This species is found in wet forest on clay soils at 260-360 m in the western Amazon basin, in central-southern Ecuador; it has been collected in flower in July and September, and with well-developed fruits in January, February, April, and May.
Notes. Hippotis ecuatoriana is characterized by its medium-sized leaves that are abaxially hirtellous, inflorescences mostly in short fascicles, well-developed calyx limbs with appressed pubescence, and mediumsized white corollas. Only one mature flower has been seen, so this was not dissected. The appressed pubescence of the calyx limb occasionally becomes spreading as the fruits mature. This species is only known from Amazonian central-southern Ecuador, and its epithet refers to this country. Some other Rubiaceae genera have species with apparently localized ranges in this region (e.g., several species of Joosia H. Karst.; Taylor, 2017a) , though whether this is due to the floristic distinctiveness of this region or our poor knowledge of the area is not clear. The type specimen was originally labeled as collected in Morona-Santiago Province, but that geographical error was subsequently corrected in the Tropicos® database.
The plants named here as Hippotis ecuatoriana were included by Andersson and Rova (2004) Shrubs, flowering at 1.5 m, to 6 m; stems flattened becoming terete, glabrous or occasionally moderately to Habitat, distribution, and phenology. This species is found in wet forest at 350-1300 m in the western Amazon basin of Ecuador; it has been collected in flower in October and December, and with welldeveloped fruits in February, April, May, August, November, and December.
Notes. Hippotis elegantula is characterized by its medium-sized leaves with strigillose pubescence, inflorescences with slender, well-developed peduncles and pedicels, medium-sized calyx limbs, rather small white corollas, and somewhat small fruits. This new species appears to have the smallest flowers in the genus, which are delicate and showy, and its epithet refers to this form. Few mature flowers are documented by collections, so the corollas seen have not been dissected. Hippotis elegantula is found in the Amazon basin from north-central to southern Ecuador, apparently in a rather restricted elevational or vegetation zone. Some other Rubiaceae genera also have species that share this habitat and relatively restricted range (e.g., species of Joosia; Taylor, 2017a).
Hippotis elegantula was included in the circumscription of H. albiflora by Andersson and Rova (2004) , but more collections of both species now show these are distinct as noted above in the discussion of Hippotis. Hippotis albiflora can be recognized by its leaves with hirtellous (i.e., short and spreading) pubescence, corolla tubes 26-33 mm long, well-developed fruits 15-20 3 5-10 mm, and distribution from western Venezuela to northern and southwestern Colombia. These two species appear to be fully separated geographically, though much of the area between their ranges is not well explored botanically. Trees, flowering at 4 m, to 15 m; stems flattened becoming terete, densely strigose with trichomes 0.8-1 mm and also moderately to densely pilosulous or hirtellous with trichomes 0.2-0.5 mm. Leaves opposite; blade elliptic to obovate, 12-36 3 7-19 cm, at base cuneate to broadly obtuse, at apex acuminate with slender tip 10-25 mm, drying chartaceous, adaxially glabrous, abaxially densely hirtellous on veins and sparsely hirtellous on lamina with trichomes 0.2-0.5 mm, and densely strigose on costa and secondary veins with trichomes 0.8-1 mm; secondary veins 9 to 11 pairs, reticulating or sometimes looping directly to interconnect near margins; petiole 0.8-2.7 cm, densely strigose with trichomes 0.8-1 mm and also moderately to densely pilosulous or hirtellous with trichomes 0.2-0.5 mm; stipules caducous, triangular, 15-20 mm, acute, adaxially densely strigose with trichomes 0.8-1 mm and also moderately to densely pilosulous or hirtellous with trichomes 0.2-0.5 mm. Inflorescences with flowers solitary or usually 3 to 5 in 1 subsessile cyme in each axil; peduncle to 0.2 cm, densely strigose with trichomes 0.8-1.2 mm and sparsely to moderately hirtellous with trichomes 0.1-0.5 mm; bracts reduced or caducous and not seen; pedicels 4-9 mm, with pubescence similar to that of peduncle. Flowers with hypanthium slenderly cylindrical, 4-5 mm, densely strigose with trichomes 0.8-1 mm and sparsely hirtellous with trichomes 0.1-0.2 mm; calyx limb 18-21 mm, opening by 1 or 2 slits into acute segments, abaxially sparsely to densely strigillose or silky-strigose with trichomes 0.5-1 mm, adaxially glabrous; corolla rather broadly funnelform, white, externally densely strigose to sericeous with trichomes 1-2 mm, internally glabrous, tube 19-26 mm, 4-5 mm diam. near middle, lobes 5, elliptic, 4-8 mm, obtuse to rounded or emarginate; anthers included, ca. 5 mm, positioned ca. 5 mm below top of corolla tube on filaments ca. 7 mm, densely strigose in basal 1-2 mm with trichomes ca. 1 mm; style ca. 12 mm, stigmas ca. 2 mm. Fruits ellipsoid to subglobose, 20-25 3 17-18 mm, brown, fibrous to woody, moderately strigose with trichomes 0.8-1 mm; seeds irregularly angled, 2.5-3 mm.
Habitat, distribution, and phenology. This species is found in wet, non-inundated forest ("terra firme") at 90-100 m near the Amazon River in northeastern Peru; it has been collected in flower in August, September, and November, and with well-developed fruits in January, February, May, June, July, and September.
Notes. Hippotis vasqueziana is characterized by its robust hirtellous leaves, shortly pedicellate flowers borne singly or in few-flowered groups, well-developed calyx limbs, funnelform white corollas, and ellipsoid fruits of relatively large size. Its leaves are perhaps the largest in Hippotis. Hippotis vasqueziana has been collected frequently at various sites near Iquitos, Peru, especially in the intensive botanical inventories directed by Rodolfo Vásquez (Vásquez Martínez, 1997). That study represents only a small part of his contributions to the exploration and study of the Peruvian flora, and the name of this species honors him. Some of the specimens cited below from the Explorama Tourist Camp are sterile, but clearly belong to H. vasqueziana and show that this species is locally common in at least some sites.
Hippotis vasqueziana was misidentified by Taylor (1997) as H. albiflora, and these are similar and probably closely related but are distinct ecologically and in geographic range. Hippotis albiflora can be separated by its generally smaller habit, as a slender shrub and small tree usually 4 m tall or shorter, along with its often smaller leaf blades 15-28 3 5.5-11.5 cm, narrowly funnelform corollas with tubes 26-33 mm long, welldeveloped fruits 15-20 mm long, and distribution at 490-1600 m from western Venezuela to western Colombia. The corolla tubes of H. albiflora and H. vasqueziana have similar diameters, 4-5 mm near the middle and 7-10 mm at the top, but because of the difference in their lengths, their overall forms differ and the corolla tubes of H. albiflora are relatively narrower. The longest corollas of H. vasqueziana do reach the length of the smallest corollas of H. albiflora, but the longest corolla tubes of H. vasqueziana are also the widest, while the shortest tubes of H. albiflora are the narrowest, so that corollas of similar size differ among species in shape. 
II. Schradera
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Schradera includes at least 45 species of rather succulent plants found widely in wet tropical forests of the Neotropics. Most species have a climbing habit, and all Schradera species are characterized by ligulate, deciduous, usually obtuse to rounded stipules that are pressed flatly together and held erect in bud; terminal or rarely axillary, capitate inflorescences or solitary flowers that are enclosed by a distinctive tubular involucre; 5-to 6(to 10)-merous distylous flowers without calycophylls; tubular truncate calyx limbs; well-developed, thickly fleshy white corollas with the lobes valvate in bud; and fleshy baccate fruits with numerous small, angled seeds. The majority of Schradera species have a lianescent habit that is unusual in Rubiaceae, germinating as terrestrial or perhaps epiphytic plants and climbing by adventitious roots to high levels of the forest (Steyermark, 1963; Puff et al., 1993; Lorence et al., 2012; Taylor, pers. obs.) . One of the new species described below, however, is confirmed as a small tree and this habit is newly reported for this genus in the Neotropics.
Schradera was reviewed briefly but comprehensively by Steyermark (1963) , who knew it as a Neotropical genus. This genus belongs to the tribe Schradereae (Puff et al., 1993) , which is found in the Neotropics, southeastern Asia, and Malesia. Puff et al. reviewed this tribe morphologically and concluded that the Paleotropical genus Lucinaea DC. is not separable from Neotropical Schradera and synonymized these. They studied the Paleotropical species in some detail, but the Neotropical species have not been reviewed since Steyermark's survey and never in morphological detail. An updated genus description and regional treatments were presented by Taylor (2003) , Taylor et al. (2004) , and Lorence et al. (2012) . In the Neotropics, Schradera has several areas of species richness and endemism: southern Central America through western Colombia, the Guayana Highlands, and Andean Ecuador and Peru. Schradera subandina K. Krause is apparently the most widespread and commonly collected Neotropical species.
Schradera has several distinctive morphological features, some of which were studied in detail by Puff et al. (1993 Puff et al. ( , 1998 . A notable feature is the climbing habit of most of the species, which have two heteromorphic developmental phases. Juvenile Schradera climbers are slender with relatively small leaves that are appressed to their substrate, and use their numerous adventitious roots to attach their stems to this supporting substrate. These resemble juvenile plants of some species of Philodendron Schott (Araceae) and Marcgraviaceae and are sometimes confused with those. Juvenile Schradera climbers of different species are apparently similar morphologically and rarely documented. The climbing species are at least sometimes terrestrial (S. exotica (J. F. Gmel.) Standl., Puerto Rico, Taylor, pers. obs.) but are reported to be epiphytic on numerous specimen labels; whether those plants are terrestrials that lost connection with the ground, actual epiphytes, or misidentified stems in dense tangles needs further field study. Plants such as Philodendron and Monstera Adans., which germinate as terrestrials, climb a supporting tree or shrub, and later break their connection to the ground, are referred to in the ecological literature as "secondary hemiepiphytes" (Kress, 1986; Putz & Holbrook, 1986) , and perhaps that term should apply to Schradera as well; however, Zotz (2013) makes the case that "secondary hemiepiphyte" is misleading and suggests use of the alternative "nomadic vine." When the juvenile stem of a climbing Schradera reaches an exposed area, such as a light gap or the forest canopy, it produces the reproductive stems. These are markedly different morphologically: leathery, spreading or hanging free of their support, without adventitious roots, with larger leaves, and bearing inflorescences and infructescences. These are the stems that are documented in herbarium specimens and described in taxonomic treatments. Schradera has been characterized until now as a climbing genus, but one new species described here, S. condorica C. M. Taylor & D. A. Neill, is well documented as a free-standing tree that is at least sometimes terrestrial. Another new species described here, S. morindoides C. M. Taylor, is also documented to grow facultatively as a terrestrial shrub or small tree. These trees grow on a wet oligotrophic sandstone, however, so the plants may be rooted on the ground but physiologically growing as epiphytes; such a facultative habit is found in some other epiphytic Rubiaceae (e.g., Cosmibuena Ruiz & Pav.; Taylor, 1992) .
Other distinctive features of Schradera include both vegetative and reproductive structures. The stipules of this genus are variously interpetiolar or shortly fused into a tube, and their flattened, erect form on the stem apex is distinctive on vegetative growth and allows recognition of this genus even when sterile. The inflorescences are distinctive in the tubular to patelliform involucre that encloses the flower heads (or solitary flowers in a few species), which is truncate, spreading, and persists through fruiting; this developed truncate involucre is unique to Schradera in the Neotropics. The inflorescences are also unusual in arrangement, with most Schradera species having five to three dozen flowers grouped together in a hemispherical to subglobose head. The individual flowers are free or sometimes partially to fully fused by their ovaries. This inflorescence arrangement is similar in the Neotropics to that of Morinda L. and Appunia Hook. f., which have similar corollas as well but differ in their short triangular stipules, reduced involucres, and fruits with two to four pyrenes.
The inflorescences of Schradera are generally produced terminally on a single peduncle at the apex of a Volume 27, Number 2 2019 regularly developed stem, or sometimes on two or more peduncles at the stem apex. The presence of three main axes in a terminal inflorescence is a frequent arrangement in Rubiaceae and arises from the development of inflorescences also from the axillary buds that subtend the terminal bud. The production of four to six terminal peduncles in Schradera is common (Puff et al., 1993) , but this arrangement is not well understood and was not studied anatomically by Puff et al. The structure supporting a flower head is here referred to as a peduncle following Steyermark (1974) , Puff et al. (1993) , and Taylor (2003) . The involucre is formed by an outgrowth of the (reduced) inflorescence axis and is not formed even in part by fused bracts (Puff et al., 1993) . The flowers are grouped into a head or subcapitate group due to reduction of the pedicels and inflorescence axes. A few Schradera species produce flowers that are borne singly, with each enclosed by an involucre and borne on its own peduncle. These single-flowered inflorescences are regarded in this genus as reduced inflorescence heads (Puff et al., 1993) . A few other species of Schradera have inflorescences borne on relatively shortened, leaf-bearing lateral stems that arise from longer, sometimes leafless main stems, but are clearly terminal here. A few other Schradera species have inflorescences that are each borne on a single peduncle in the leaf axils of the main stems, with the peduncles borne directly from the stem or sometimes with a leafless articulation at the base. These inflorescences, including their supporting structure, are here interpreted as brachyblasts, or reduced lateral stems, that are similar in form to the relatively shortened lateral stems with terminal peduncles. This brachyblast arrangement is called axillary for convenience, but the inflorescences of Schradera are "essentially terminal" (Puff et al., 1993) .
The corollas of Schradera are white, and in at least some species they are strongly fragrant at night and apparently nocturnal (Taylor, pers. obs.) . After anthesis the corolla usually becomes yellowed, and it is most often observed the day after anthesis in this condition. The corolla lobes are so thickly fleshy that they are often triangular in cross section, and characteristically their tips are prolonged past their junction with the other lobes into a fleshy conical tip or horn. The lobes also sometimes have a short, galeate, adaxial projection about 0.1-0.3 mm long in their upper part. These projections apparently meet in bud to cover or close the internal corolla space. The ovary is basically 2-locular in Schradera, but in some species it is 3-or 4-locular (Steyermark, 1963; Puff et al., 1998) ; the stability (or variation) of this feature within species has not been well surveyed. No mature fruit color has been noted for any species of Schradera, and the fruits may be green at maturity or the ripe fruits may be quickly removed by frugivores and as-yet unobserved. Figure 3A .
Diagnosis. Schradera cernua C. M. Taylor is distinguished from other species of Schradera by the combination of its relatively small, elliptic to suborbicular leaves, well-developed flexuous peduncles, and solitary flower heads with short involucres and only three or four flowers.
Scandent shrubs with well-developed, leafless main branches and regularly developed but shorter, sparsely branched lateral stems that bear the leaves and inflorescences; stems glabrous, quadrangular becoming terete with age. Leaves opposite; blade elliptic to suborbicular, 1.5-2.5 3 0.8-2 cm, at base cuneate, at apex obtuse then shortly acuminate with deltate tip 1-2 mm, drying chartaceous with margins thinly revolute, on both surfaces glabrous and shiny; secondary veins 4 to 6 pairs, without intersecondary veins, adaxially venation plane, abaxially venation plane or costa prominent; petiole 2-4 mm, glabrous; stipules caducous, not seen. Inflorescences terminal, pedunculate, glabrous; peduncle solitary, 1.2-5.5 cm; head 0.6-1.2 cm diam. (not including corollas), hemispherical, 3-or 4-flowered; involucre cupuliform to patelliform, 3-4 mm, truncate. Flowers sessile; hypanthium obconic, ca. 3 mm, glabrous; calyx limb glabrous, 2-4 mm, truncate, thintextured; corolla salverform, white, externally glabrous, internally not seen, tube ca. 9 mm, ca. 1.5 mm diam. near middle, lobes 5, narrowly triangular, ca. 3 mm, adaxially with galeate projection, at tip acute and with fleshy conical appendage ca. 1.2 mm; anthers not seen; stigmas ca. 2 mm, positioned in corolla throat on style ca. 8 mm. Infructescences similar to inflorescences. Immature fruits subglobose to oblate, 5 3 5-5.5 mm, glabrous; seeds angled to flattened, suborbicular to irregularly angled, margins entire to apiculate.
Habitat, distribution, and phenology. This species is found in wet forest at 1150-1185 m on the Pacific slopes of southwestern Colombia; it has been collected in flower in April and in fruit in October.
Notes. Schradera cernua is characterized by the combination of its relatively small, elliptic to suborbicular leaves, solitary flexuous peduncles, rather small flower heads that appear to be nodding in life, and medium-sized flowers and fruits. The specific epithet refers to the nodding flower heads. The label data are not adequate to determine if this species is epiphytic or terrestrial, or a low shrub or high climbing. The area where this new species was collected has very high rainfall, high floristic diversity, and a number of endemic plant species but is not well explored (Taylor, 96 Novon 2017b), so whether this species is rare or restricted in range is also difficult to assess. Schradera cernua is only known from two collections, but it is clearly distinct from the other Neotropical species of this genus. The most similar Andean species is S. revoluta Standl., which can be separated by its elliptic to narrowly elliptic leaves, stout peduncles 1-1.5 cm long, larger flowering heads with five to eight flowers, larger involucres 7-8 mm long, and larger corolla lobes 6-7 mm long (including their apical appendages, which are ca. 4 mm long). Climbing to erect shrubs and small trees to 15 m, with similarly well-developed main and lateral branches; stems glabrous, when young flattened, becoming subterete or weakly quadrangular. Leaves opposite; blade obovate to oblong-obovate, (4-)4.5-9.5 3 (1.5-) 3-5.2 cm, at base cuneate to rounded or subtruncate, at apex obtuse to rounded, drying coriaceous with margins weakly revolute, on both surfaces glabrous, adaxially often shiny; secondary veins 8 to 10 pairs, with 1(2) well-developed intersecondary veins present between pairs of secondary veins, adaxially costa plane to sulcate or prominent and remaining venation plane, abaxially costa prominent and secondary and intersecondary veins plane to prominulous; petiole (0.5-) 0.8-1.4 cm, glabrous; stipules caducous, glabrous, obovate, 17-25 mm, fused for 3/4 or more of their length, rounded at tips. Inflorescences terminal, pedunculate, glabrous; peduncle solitary, 2.3-4 cm; head subglobose, 1.5-2 cm diam. (not including corollas), ca. 20-to 40-flowered; involucre patelliform to weakly funnelform, 5-6 mm, truncate. Flowers sessile; hypanthium portion obconic, ca. 3 mm, glabrous; calyx limb glabrous, 3-4 mm, truncate, thickly fleshy and flattened on top, closely set to calyx limbs of adjacent flowers to form a continuous fleshy surface on flower head; corolla salverform, white, externally glabrous, internally densely villous in upper half of tube, tube ca. 8 mm, ca. 1.5 mm diam. near middle, lobes 5, narrowly triangular, ca. 3 mm, adaxially with galeate projection, at tip acute and with fleshy conical appendage ca. 1 mm; anthers ca. 3 mm, included, positioned just below top of corolla tube; stigmas ca. 1 mm, exserted on retrorsehispidulous style. Infructescences to 3.5 cm diam., with involucre to 10 mm. Fruits obovoid to obconic-angled, 5-6 3 5-6 mm, glabrous; seeds 1-1.5 mm, flattened, suborbicular to ellipsoid, margins entire.
Habitat, distribution, and phenology. This species is found in wet forest, exclusively, as far as known, on oligotrophic sandstone substrates, at 1312-2100 m in the Cordillera del Cóndor region in southern Ecuador; it has been collected in flower in March, April, June, July, October, and December, and with well-developed fruits in March, September, and October.
Notes. Schradera condorica is characterized by its shrub to small tree habit; thick-textured, medium-sized, apically obtuse to rounded leaf blades; subglobose flower heads; unusual fleshy and flat-topped calyx limbs; and medium-sized corollas. The fleshy calyx limbs of the flowers are so closely set that the entire flowering head appears to form a single fleshy structure, similarly to the aggregate fruits of Morinda. The pressure of the flowers expanding circumferentially against each other produces an irregularly angled form in their calyces, in a packing arrangement generally similar to a honeycomb. The individual flowers of S. condorica are free, however, and the ovaries and calyx limbs separate from each other later as the fruits enlarge. Similar fleshy calyx limbs are found in some other Ecuadorian Schradera species, in particular S. campii and S. morindoides. Schradera condorica is found in the Cordillera del Cóndor region, and the epithet refers to this area.
Schradera condorica has been documented in plot inventories as a tree (that is, with a trunk diameter of 10 cm or greater) and reported on most specimens to grow to 10-15 m tall. Its inclusion in these inventories suggests it is terrestrial, but epiphytic shrubs are sometimes also included in inventories of dense, tangled vegetation. As discussed in more detail in the introduction, this is the first clear documentation of a welldeveloped tree habit in Schradera.
One specimen from Morona-Santiago (Pabón et al. 318) is provisionally included here, but differs from the plants of other areas in its relatively smaller leaves with shorter petioles. This specimen lacks flowers but otherwise agrees with Schradera condorica, including in its habitat at 2000 m in dwarf forest on quartzite in the Cordillera del Cóndor. The overall size range of its leaf blades overlaps with that of plants from other regions, but its smallest leaf and petiole measurements are distinct and are included in the description above in parentheses.
Schradera condorica is similar to S. campii of northern through central Ecuador. Schradera campii can be separated by its elliptic leaves with acute to acuminate tips and the venation usually prominulous on both surfaces, along with its larger corollas, with tubes 9.5-13 mm long and lobes 6-12 mm long. Schradera condorica is also similar to S. morindoides; see the discussion of that species below for their distinctions. Habitat, distribution, and phenology. This species is found in wet, tall to dwarfed forest at 1100-2800 m, in the Río Zamora drainage, the Cordillera de Cutucú, the Cordillera de Huaracayo, and the Cordillera del Cóndor in southern Ecuador and northern Peru; in the Cordillera del Cóndor it occurs on oligotrophic sandstone substrate (mostly at higher elevations than Schradera condorica) and in the eastern slopes of the Andes, on metamorphic schist substrate. It has been collected in flower in March, April, June, July, and October through December, and in fruit in March and July.
Notes. Schradera morindoides is characterized by its leathery, relatively small, relatively narrow leaves, somewhat small flower heads borne on developed peduncles, unusual fleshy calyx limbs, and relatively small corollas. The fleshy calyx limbs are similar to those described for S. condorica, previously here, and appear superficially to be fused to each other but are free. The species epithet refers to the similarity of these flower heads to those of Morinda morindoides (Baker) Milne-Redh., an African liana with fleshy subglobose fruits in which ovaries of the flowers are actually fused to each other. The label data regarding habit are not all in agreement with each other; the available data describe this species variously as an epiphytic shrub, a hemiepiphyte, a liana, a scandent or terrestrial shrub, or a small tree.
Schradera morindoides is similar to S. campii, which can be separated by its elliptic leaves with acute to usually acuminate tips and the venation usually prominulous on both surfaces, along with its larger corollas, with tubes 9.5-13 mm long and lobes 6-12 mm long. Schradera morindoides is also similar to S. condorica, which differs in its obovate to oblong-ovate, usually larger leaf blades, 4-9.5 3 1.5-5.2 cm, larger corollas with tubes ca. 8 mm long and lobes ca. 3 mm long (including the apical horns, which are ca. 1 mm), and usually larger fruiting heads 1.5-3.5 cm in diameter. Schradera morindoides is also similar to S. revoluta, which differs in its leaf blades that are acute to acuminate at the tips, longer calyx limbs ca. 6 mm, and larger corollas with tubes ca. 10 mm long.
